Imprinting control within the compact Gnas locus.
Mouse distal chromosome 2 was one of the earliest described imprinting regions. Maternal and paternal inheritance of the region is associated with opposite phenotypes affecting growth, development and behaviour. Mis-expression of proteins determined by the imprinted Gnas locus can account for the phenotypes. The imprinting domain in mouse distal chromosome 2 is small, comprising the Gnas locus. This locus is unusually complex, containing biallelic, maternally and paternally expressed transcripts that share exons. It also contains two germline differentially methylated regions that have the characteristics of imprinting control regions. One of these specifically controls the tissue-specific imprinting of the Gnas exon 1 transcript but does not affect the imprinting of other transcripts. Imprinting of other transcripts may be controlled by the other germline differentially methylated region by a mechanism involving antisense RNA.